Non-parasitic benign liver cysts are relatively common and cause symptoms due to their growth and compression on adjacent structures. Percutaneous management, as a less invasive, cheaper, safe and effective method, represents the treatment of choice for these lesions. The aim of this study was to evaluate and compare the efficacy of singlesession alcohol sclerotherapy versus prolonged catheter drainage in the treatment of simple liver cysts. In our prospective study, 42 consecutive patients with symptomatic solitary simple liver cyst were randomized into two groups: 21 patients treated with aspiration and single-session alcohol sclerotherapy (group A), and 21 patients with aspiration and prolonged negative pressure catheter drainage (group B). Cyst volume reduction rates, lenght of hospital stay, and occurrence of complications related to the procedure were analyzed and compared. Our results indicate that prolonged negative pressure catheter drainage and single-session alcohol sclerotherapy produced similar treatment results. Nevertheless, a longer time needed for the procedure, higher costs and greater patient's discomfort, as well as the risk of higher recurrence rate, might make prolonged catheter drainage a less desirable method of treatment of simple hepatic cysts.
Introduction
Non-parasitic benign liver cysts, also known as symple cysts, are relatively common and affect up to 5% of people (1) . These tumors can easily be distinguished from other cystic lesions such as multiple cysts arising in the setting of polycystic liver disease, parasitic or hydatid cysts, biliary cystadenomas/cystadenocarcinomas and hepatic abscesses on the basis of symptoma-tology and radiological features of the lesion (2) . It is believed that these lesions have a congenital origin and develop as the result of progressive dilatation of biliary microhamartomas that fail to connect normally to the biliary tree. They are lined by a uniform cuboidal or columnar epithelium resembling bile duct epithelium and contain fluid mimicking plasma continually secreted by the epithelial lining of the cyst. They are usually solitary, more frequent in women and right liver lobe, with the incidence increasing with age.
Most of these cysts are asymptomatic and frequently presenting as an incidental finding on abdominal ultrasound or CT scans ( Figure 1 ). Although usually stable in size for a long time, the "mass effect" symptoms occur due to their growth and compression on the adjacent structures, causing abdominal pain arising in the right upper quadrant or epigastrium, nausea and vomiting, meteorism, early satiety and jaundice. Further, rapid enlargement of these cysts may lead to their rupture, hemorrhage or infection. Symptoms occur in approximately 15% of patients (3) .
Surgical management of these lesions was the only potentially curative treatment modality for a long time and the procedures used included deroofing or fenestration, radical cystectomy (enucleation) or liver resection and, if necessary, internal bile drainage into the Roux-en-Y jejunal limb from a bile duct opening into the cyst cavity (if present). Recently, advances in minimally inavsive surgical techniques have made possible laparoscopic performance of most of these procedures (4). However, morbidity and mortality ra- tes with these procedures can be considerable, in addition to high costs related to surgical management (operation, recovery, hospital stay, work disability). Today, percutaneous management as a less invasive, cheaper, safe and effective method represents the gold standard and treatment of choice for symptomatic non-parasitic benign liver cysts. It can be used as aspiration-only treatment, aspiration and injection of a sclerosing agent, or aspiration and catheter drain-age. Since frequent cyst relapses are well documented when percutaneous cyst aspiration only (without a sclerosant) is used (5), the aim of this study was to evaluate and compare the efficacy of single-session alcohol sclerotherapy versus prolonged catheter drainage in the treatment of these lesions.
Material and methods
In this prospective study, 42 consecutive patients with symptomatic solitary simple liver cyst confirmed by ultrasound and computed to-mography (CT) imaging were randomized into two groups: 21 patients were treated with aspiration and singlesession alcohol sclerotherapy (group A) and 21 patients with aspiration and prolonged negativepressure catheter drainage (group B). There were 32 women and 10 men, mean age 59.5 (ranging from 31 to 70 years). Mean duration of the disease before treatment was 14 months. Symptomatology included abdominal pain and swelling, early satiety, meteorism and jaundice. The exclusion criteria were polycystic liver disease, Caroli disease, parasitic cysts, cystic neoplasms, coagulopathy and postinterventional persistence of the symptoms. The diameters of each cyst were measured and their volumes were calculated multiplying the product of their three orthogonal diameters by 0.523.
The patients were fasting the morning before the intervention and started oral liquid and food intake in the evening on the treatment day. All the procedures were done in local anesthesia without conscious sedation. Cyst puncture was performed under sonographic guidance, in supination, using a 18-gauge needle. Vital signs (blood pressure, heart rate, partial pressure of arterial oxygen -PaO2) were monitored during and 2 hours after the procedures. The sample of aspirated fluid underwent bacteriological and cytological analysis and bilirubin level determination, along with contrast fluoroscopic imaging, in order to exclude any communication with the biliary system and/or peritoneal cavity (Figure 2) .
Diluted contrast medium was injected into the cyst at a volume of 50% of aspirated cyst fluid volume. All the patients were administered intravenous saline solution with prophylactic pain relief medication during and after the procedure. In group A, a sclerosing agent, 96% ethanol, was injected after complete fluid/contrast evacuation, along with 5-10 mL of 2% lidocaine (for pain relief) and left in the cyst cavity for 1 hour and then evacuated completely. The amount of alcohol used was approximately 30% of the aspirated cyst fluid volume, but did not exceed 200 mL (regardless of the cyst size) to avoid systemic absorption and acute intoxication. Patients were changing their position every 10 minutes (pronation, supination, bilateral decubitus) during sclerosation in order to assure proper and full contact of the sclerosant with the whole inner surface of the cyst cavity. In group B, using the Seldinger's method, a 6-to 8-French pigtail catheter was inserted into the cyst under fluoroscopic guidance and connected to negative pressure. After complete ces-sation of cyst fluid evacuation it was removed. The followup period was 1 year (1, 3, 6 and 12 months after the intervention), when CT examination and laboratory investigation were done. Since the goal of the treatment was disappearance of the cyst, it was considered successful if the follow-up CT finding was a scar or normal liver tissue. Cyst volume reduction rates between the groups were compared. The laboratory parameters analy-zed before and one day and seven days after the intervention included: C-reactive protein (CRP), bilirubin, alanine-aminotransferase (ALT) and aspartate-aminotransferase (AST). Further, the lenght of hospital stay and occurrence of complications related to the procedure were analyzed and compared. In order to compare the differences in treatment results between two groups, nonparametric Mann-Whitney U test was used and the statistical significance was set at p <0.05.
Results
The procedures in all patients were technically successful and performed without any difficulties or complications. In 25 patients (16 in group B and 9 in group A), during and after the procedure, a mild local tenderness, flushing and headache or nausea occurred, all of which disappeared within 12 hours after the intervention. In 10 patients in group A, ethanol instillation was discontinued with 2-4 pauses lasting 15 minutes due to intractable pain. Monitored vital signs were stable in all patients except in four, who experienced a decrease in blood pressure of 20-30 mmHg. In these patients with hypotension, the procedure was terminated for 30 minutes and successfully continued after fluid supplementation without the need for dopamine infusion. Bilirubin, ALT and AST levels were not altered in any of the patients both before and after the procedure, except in 3 patients in group B, who had AST and ALT levels elevated on the first postprocedural day and normalized after 7 days. Further, 16 patients in group B had CRP levels increased up to 210 mg/L (109 mg/L) one day after the intervention and 4 of them maintained elevated CRP values seven days after the procedure up to 54 mg/L (27 mg/L). None of the cysts showed such communication nor infection of parasitic and neoplastic origin. All patients were asymptomatic a day after the procedure and were discharged from the hospital.
Before therapy, mean volume of the cysts was 699.1 mL (range, 112-3450 mL) and the largest diameter of each cyst ranged from 6-31 cm (average 12 cm). The mean aspirated volume of the cyst fluid was 718.3 mL (range 191-3011 mL). Average injected ethanol volume was 130 mL (range, 70-200 mL). The average volume reduc-tion was 92.9% (range, 81.3-100%) in group A and 95.6% (range, 80.1-100%) in group B. During the follow-up period, 25 cysts (59.5%) disappeared completely (16 in group B and 15 in group A). The mean residual cystic diameter after the follow-up period (on the last CT scan 12 months after the intervention) was 1.9 cm in group A (range 1-5 cm) and 2.4 cm (range 1-5 cm) in group B. There was not any significant statistical difference in the volume reduction rates between group A and group B. The average dura-tion of catheter drainage was 3 days (range 1-8 days).
Discussion
Although laparoscopic unroofing is often recommended by many surgeons as a method of choice in the management of non-parasitic benign liver cysts, percutaneous treatment is becoming more frequently used in recent years. This is due mainly to significant drawbacks of surgical therapy, including long average operation time (180 minutes), hospital stay (9.4 days) and relatively high morbidity rates ranging from 0-25% (6). As a minimally invasive procedure, percutaneous treatment is proven to be both safe and effective. There are a wide variety of percutaneous treatments used, most of which incluing cyst sclerosation with different agents, most frequently ethanol. Since there is a rebound phenomenon of the ablated cysts with localized fluid collections shortly after sclerotherapy (7), it is assumed that prolonged (catheter) drainage of the cyst (fluid) cavity would ensure complete "drying" of the cyst, which is a prerequisite for its successful reduction. On the other hand, secretion of the epithelial cell lining may lead to a high frequency of cyst recurrence when aspiration and drainage alone are applied (8) . According to several studies, multiple alcohol instillations with different time intervals between them are recommended, because this multiple sclerotherapy technique yields better results than single-session sclerosation with reduced recurrence rate (9) . However, the disadvantages of multiple session technique include: too much time for repeated aspiration and injection procedures and therefore greater patient's discomfort, higher cost and increased risk of ethanol leakage (10) . Moreover, a number of studies documented that single-session alcohol sclerotherapy with widely variable time of exposure to the sclerosant (from 10 minutes to 4 hours) was as effective as multiple-session technique, being thus a sufficient and less risky method (11) (12) (13) . The results of our study did not demonstrate any clear advantages of either of the analyzed and compared methods, since there were no statistical differences in average volume reduction between ethanol sclerotherapy and catheter drainage. However, both procedures were highly effective treatment modalities, considering the very satisfactory mean residual cystic diameter after the follow-up period in all our patients (1.9 and 2.4, respecti-vely, for groups A and B).
All the side effects of this procedure, i.e. symptoms that occurred in our patients, are well known, expected and can be attributed to acute alcohol intoxication and/or invasiveness of the intervention (cyst puncture, catheter placement). Since the majority of patients with symptoms during and after the procedure were from group B (16 versus 9), we tend to regard catheter drainage as a more invasive method. The exception refers to occurrence of pain and hypotensia during the procedure in 10 group A patients, which are explained by the corosive effects of ethanol and acute intoxication, but these are to be expected as well. The alteration of laboratory pa-rameters are also observed only in group B patients. A transitory increase of AST and ALT levels in three patients might indicate a more invasive nature and poorer tolerance of catheter drainage compared to alcohol sclerosation, but it should not be considered a clinically significant side effect, since the levels of these two parameters returned to normal values after 7 days. A persistently increased CRP level could be explained as an expected host defense response, i.e. inflammatory reaction to catheter tube as a foreign body.
Conclusion
Percutaneous treatment is a safe and effective alternative to surgery for the management of symptomatic non-parasitic benign liver cysts. The lack of significant statistical difference of the volume reduction rates and mean residual cystic diameter after the follow-up period between group A and group B, as well as the similar incidence of side-effects lead us to the conclusion that prolonged catheter drainage with negative pressure and single-session alcohol sclerotherapy had similar results as treatment options. Nevertheless, longer time needed for the performance, higher costs and greater patient discomfort, as well as the risk of higher recurrence rate, might make prolonged catheter drainage a less desirable method of simple hepatic cyst treatment.
